To determine the effects of allicin on the growth of PAO1, the bacteria were cultured 
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Aside from pyoverdine, the elastase secreted by P. aeruginosa is another vital 223 virulence protease for P. aeruginosa infection. To determine the effect of allicin on 224 the protease production of P. aeruginosa, the culture supernatants of PAO1 strains 225 were harvested, and protease activities were determined by skim milk assay and 226 elastin-Congo red assay. As shown in Fig. 1E and 1F, the PAO1 strain treated with
aeruginosa.
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The bio-surfactant rhamnolipids, which are needed for biofilm dispersion and inhibitory effect on 3-oxo-C12-HSLs production ( Fig. 2A and 2C ). The mRNA 253 analysis revealed that the rhlI gene, which is related to C4-HSLs synthesis, was 254 inhibited by allicin in a dose-dependent manner (Fig. 2D ). In addition, the PQS 255 molecules in the culture supernatants of PAO1 with or without allicin treatment were 256 measured by UPLC. As shown in Fig. 2E C4-HSL at 5 or 25 μg/ml dose dependently rescued the decreased production of 275 pyocyanin, elastase, and rhamnolipids by the allicin-treated strain (Fig. 3A, 3C , and 276 3D). C4-HSL molecules at 25 μg/ml also played roles in restoring the inhibition of 277 pyoverdine production by allicin (Fig. 3B) . These results suggest that the pqs and rhl 278 systems regulate pyocyanin and elastase collectively. Moreover, allicin decreases the 279 production of those factors by P. aeruginosa by regulating the rhl and pqs systems. allicin-treated P. aeruginosa strain (Fig. 3) . However, pyocyanin was not rescued by
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PQS molecules in the PQS-deficient strain ΔpqsABCD (Fig. 4A) . The finding that 287 pyocyanin production by the ΔpqsABCD strain was partly restored by C4-HSLs (Fig.   288 4A) suggests that the Rhl-C4HSL system is under the control of the pqs system and 289 plays a key role in the allicin-mediated control of pyocyanin synthesis by P. production of C4-HSL (Fig. 5A) ; on the contrary, supplementation with C4-HSL at 5 D r a f t 296 or 25 μg/ml failed to rescue the decreased production of PQS (Fig. 5B ). In addition,
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the C4-HSL production in the culture supernatant of the ΔpqsABCD strain was 298 detected, and the ΔpqsABCD strain showed clearly reduced C4-HSLs synthesis (Fig.   299 6), providing further evidence that the rhl system is required for the allicin-pqs 300 system-mediated regulation of pyocyanin production by P. aeruginosa. Nevertheless,
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supplementation of the ΔpqsABCD strain with exogenous PQS did rescue the 302 inhibition of C4-HSLs synthesis (Fig. 6 ), indicating that molecules other than PQS are ( Fig. 4B) , whereas it slightly increased pyocyanin production by this strain (Fig. 4A) Primer Sequence 190x299mm (300 x 300 DPI) D r a f t Fig. 3 PQS or C4-HSL signal molecules rescued the decreased production of virulence factors in the allicintreated PAO1 strain. The PAO1 strain was inoculated into allicin-containing LB medium (500 μM) supplemented with PQS or C4-HSLs at the indicated concentrations. The bacteria were cultured at 37°C and 200 rpm for 12 h, and the supernatants were harvested for subsequent analysis. Assay for pyocyanin (A), pyoverdine (B), elastase (C), and rhamnolipids (D). Data represent the mean ± SD from three independent experiments. ### indicates p < 0.001 compared to the sham-treated PAO1 strain. * indicates p < 0.05, ** indicates p < 0.01, and *** indicates p < 0.001 compared to the allicin-treated PAO1 strain.
193x159mm (300 x 300 DPI) D r a f t Fig. 4 PQS or C4-HSL signal molecules restored the decreased production of virulence factors in the ΔpqsABCD strain. The ΔpqsABCD strain was inoculated into LB medium supplemented with PQS or C4-HSLs at the indicated concentrations. The bacteria were cultured at 37°C and 200 rpm for 12 h, and the supernatants were harvested for subsequent analysis. Assay for pyocyanin (A), pyoverdine (B), elastase (C), and rhamnolipids (D). Data represent the mean ± SD from three independent experiments. ### indicates p < 0.001 compared to the sham-treated PAO1 strain. * indicates p < 0.05, ** indicates p < 0.01, and *** indicates p < 0.001 compared to the non-treated ΔpqsABCD strain. C4 indicates C4-HSLs.
193x149mm (300 x 300 DPI) D r a f t Fig. 5 PQS rescued the decreased production of C4-HSLs in the allicin-treated PAO1 strain. The PAO1 strain was inoculated into allicin-containing LB medium (500 μM) supplemented with PQS at the indicated concentrations, and the bacteria were cultured at 37°C and 200 rpm for 12 h. The supernatants were harvested at 6, 9, 12, and 15 h, and signal molecules in the supernatants were extracted with ethyl acetate.
(A) Well diffusion assay for the detection of C4-HSLs. (B) UPLC analysis for the assessment of PQS production. Data represent the mean ± SD from three independent experiments. * indicates p < 0.05, ** indicates p < 0.01, and *** indicates p < 0.001 compared to the non-treated PAO1 strain. C4 indicates C4-HSLs.
195x128mm (300 x 300 DPI) D r a f t Fig. 6 PQS and C4-HSLs did not rescue the decreased production of C4-HSLs and PQS, respectively, in the ΔpqsABCD strain. The ΔpqsABCD strain was inoculated into LB medium supplemented with PQS or C4-HSLs at the indicated concentrations. The bacteria were cultured at 37°C and 200 rpm for 12 h. Signaling molecules in the supernatants were extracted with ethyl acetate and measured using a well diffusion assay. 102x121mm (300 x 300 DPI)
